Quantifiers such as many and some are thought to depend in part on the conceptual representation of number knowledge, while object nouns such as cookie and boy appear to depend in part on visual feature knowledge associated with object concepts. Further, number knowledge is associated with a frontalparietal network while object knowledge is related in part to anterior and ventral portions of the temporal lobe. We examined the cognitive and anatomic basis for the spontaneous speech production of quantifiers and object nouns in non-aphasic patients with focal neurodegenerative disease associated with corticobasal syndrome (CBS, n¼ 33), behavioral variant frontotemporal degeneration (bvFTD, n¼ 54), and semantic variant primary progressive aphasia (svPPA, n¼19). We recorded a semi-structured speech sample elicited from patients and healthy seniors (n¼ 27) during description of the Cookie Theft scene. We observed a dissociation: CBS and bvFTD were significantly impaired in the production of quantifiers but not object nouns, while svPPA were significantly impaired in the production of object nouns but not quantifiers. MRI analysis revealed that quantifier production deficits in CBS and bvFTD were associated with disease in a frontal-parietal network important for number knowledge, while impaired production of object nouns in all patient groups was related to disease in inferior temporal regions important for representations of visual feature knowledge of objects. These findings imply that partially dissociable representations in semantic memory may underlie different segments of the lexicon.
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Introduction
Many believe that there is a single, material-neutral system underlying both symbolic (e.g., "5" or "V") and non-symbolic (e.g., "* * * * *") representations of numerosity (Dehaene et al., 1999; Eger et al., 2003; Fias et al., 2003; Hubbard et al., 2005; Simon et al., 2002; Venkatraman et al., 2005) . For example, "five," "5," "V," and "* * * * *" are several ways to represent the concept of "fiveness," and all of these may derive their meaning in part from a deeper, material-neutral representation of quantity. One proposal suggests that numerosity is represented as a kind of mental number line (Dehaene, 1997). According to this view, the number line is a material-neutral logarithmic-like scale (e.g., with equal space allocated for the intervals between one and two, two and four, four and eight, etc.) that is the basis for the mental representation of quantity.
A characteristic feature of non-aphasic patients with corticobasal syndrome (CBS) is difficulty performing simple arithmetic operations. In one recent study, patients with CBS and posterior cortical atrophy (PCA) had significantly more difficulty than Controls with addition and subtraction of numbers as small as 2, and their error rate was correlated with the magnitude of the numbers (Spotorno et al., 2014) . This magnitude effect was correlated with atrophy in right superior and inferior parietal cortex. Another study (Koss, et al., 2010) assessed the representation of numerosity in non-aphasic patients with CBS by asking them to judge whether a target numerosity (e.g., "3") falls between two bounding Contents lists available at ScienceDirect journal homepage: www.elsevier.com/locate/neuropsychologia Neuropsychologia
